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Inheritance 


i-1— 3 ^-i-J jx_*. *u,Vi ^ .gV» > V jj» *U-» JSJ JC. UjUJ' ^ v-ii) 


.m & 

v**-J *» ^ -J Jm* v-a y-a-f J/n a# U&J v-=a v4J ,> ^ ^ fLi * 

: j V>jjl ^-Ui J*Sf» jn 

•iW* uA jJ r^L-j *^A-* ( \ ) 
•Jp j»>* i-ij JjjHj >-* j JA> Ji- : ^ (~) 

J &yJ <VVJ j » jSiJ *W '-» Ul Jfrk A >1 j Cw - j-~* j 

.•UV»J .WVl J « JL-Al Lu c^UJI u4- 


Gene (Trails) or genome :-*L**Jl 

4> vJ-V' fe»j) A US ^ MM ^ Johannscn o-lj* A* C-^J J - 

•*v- JJj*y <>-j ^ ^ jj> ^ J A* . i^jjf 

*-*“ Wjk x*, locus ^ e>w>* > a~ ott- ^ *J, o* jt - 

•*#•»->• j_£* 

t-4*J Uiti-J s j*-, ** „il (RNA) ^ A- A- JJ^ ~ 

JkxJ Pj <X-#jjfij Ojyi ^ C Ufc r * jJj (mRNA) >-l ^ j WJ I 

^ J*A *-U> S*i-V cA-VI *Ji\ u,& J ^jLSj 

Allelomorphs jtf jf J* “ 

Homologous i-LuJ ^u*t>J£- 

. Alleles J*Nl* iI ^ j Si-* A chromosomes 

« ’ * W - * I— J I>ominant genes ijJLJ l ^- tf <-i> o& <A^ jj >J - 

•Recessive genes v-J o* fiA-T/ 

.i_i»L^ J j^L jS-/“ 



J ft 

sA-J J *u_ai 3-*> J-o J— ’ Jf >— j* *£j,s Jj*> JjU ^ - 

•Crossing over ^j->*j^* 


.^k.i ^i ^-> ^ > ^js ^ ^-,>T j- ^ 6wJ - 
(Uj .U j) s.,yJ ^ J-i nuclcoprolcin s„*i > C*** s^Js - 

•( i>J,Pjj*j 


*S>,- 


Pentose sugar ( Dcoxjribosc) 
Phosphoric acid 
Nitrogenous Bases 


<#» jS-J^>(') 

v^A-yi) (T) 

*«>l (r) 


^ j^as WjP *‘jWj 



:> J*Au 

Pyrimidine 


Thymine 




Cytosine 

uOA-» 





Parine 

UUJ* 1 

Adenine 




Guanine 

C*J*» 




ajJ Nucleoside .*-jK»itf g3J , >-S Wj >* *'>* ^ 

jj& ^ Nucleotide q** At>»»- C- vjM 

.DNA Ui »i- 



j <*jkJ A- 

Ul^ J** o*il^ ^ ** 


r-k ^ y i> Bnmn J-V‘ >j*l Jk- ^ j* ,J-d) >n - 

o- •> *>» u-* Jjl * » > J^j3 j u-Sn c-i 

..UW3 

.^LJ fJ Lij .'*>> ^ ^ ^ ^ c ^i, tAtt ,u & n y J, - 

cjji j-i) . J^jn .<S!>> ji^I ct- >A1, ^i4J .>** j* W* *•** r* J j - 

J— *^*-J oPfi Vi-’ Jj sUe, iii, l*~»»i Jij jj»j# «-» OV 

-WJH ^ .i> 

Mendel's considerations w»J^! 
^ } ^L3 J&S y J.I f. ix. > <] y AkJ Jii-5 V^l-S ^ - 

:^., U-.’i vjM) v-UJ 

Variation :£j — £S - 

.^Lk- oUi 

Reproduction :j *C J - 

l » j o' HA* L~k* jU 3^ i*-k IJitiS ^ Jkil ^ Jl *v 

>j vVi > ^ jjT r^- > J** ti 

Controlled mating :£U*J y - 
^ \j*j ^ jzsm ja J 

Short life cycle :ll**Ji #j>» .h^ - 
L*- 4 »j> >• 

Large number of olT springs : i> Sj*S gU3 - 

zs's J* ^ J^Vi u- *. j** 1 ^ J 

Mendel's Material : Jik <-U ^ U- 
^ ‘ ^ U ^ pea (Pisum sativum) j>*J* <i- cJ* Jik ^ jaJ J - 

:Vin wV-SJ i^4JI v >il y 

.1 <]<>> OlS^J W- (') 

.^kpitgJ^^cyl^O) 

•uj»>-V«j>~Vi4k(T) 



,W*| J v-iVi J 


*v-u W— vi-J* ( l ) 

•JjNI '<*** >> (®) 

Uj o*. ilk J— /j ij >'/».* I4J / ik .^1 .a* aJ 14! -jCv« jil Jj 


*>, J c 13 v** ‘>j» c±t r ^ 1 j»J* •> 

•M Jf.y C&J ^y*2 .i* £_•> p ti .Lp» *j*iJ i ^ jl .jL* Uox. J .ijL^. ik- <J vl/l*) 


(' -n) Jli J ) ItfUJ **&fl ^iJud 


Mendel's procedure :Jii- iJ^> 

.^u» j^y^o^> c uiv**j>a 

.Hybrid ^1* L.UJ ,» Firs! generation (F t ) JjVi J*J i >1 j< j * j Jj - 

Self pollination (F,) ipj u>£ ^>**1 V— v £- JjV' J*»J j'^ 1 ^>2- J*. P U 
i>— * *,*» J*J Jj* „W Crossing hybrids I J 

•S* J,Vl J*J J» jd ^ J*to ^ <i*. V sii 

(Fj) ^ J*J i> ^ a*-> lia ^1 0>J ,> o« an J*. 1WQ J-> ^ 

r tf t ^ \ J»,kr 

j** j— all J-U U* Dominant JjjLJ ii-J y »j* y J>LJ J-U ^ Jib - 


Recessive «i-J. 
•tJ-i ^ <rvoD Capital ; >4fl '<£& J*u - 
\ — i ^1 ;j 3- — I >-ii.^l r ^Ut . ii^J) jS Small '. *-i ,^J' Jib r ivJ - 

. t/t i ui jJ , T/T i >4 


:**. j V J j» j* j o-*« ^ , J*. (J-J Wk- ^2' > •Uo - 

Law of segregation ( J>i ) J/fl ui 14 * ( ' ) 

Law of independent assortment ( jjJI (o>I ) t/iil' Cm ** 3 ( t ) 


I'liiimj. 


■Lc.haract_er ^ 


lx-u ktt 0*.lj C J^; ^ ^-4 CA4 i> ^Ui J c j'j- >• J - 


Tall J'-J ^ ^ ^ ^ tok* Mondtybrid ^ 0* 

f— «4 First filial generation (Fi) JjV> j>>1 J» Dwarf jLJ _^-i3 <i-4 ^ 


V*'j vAi J njU fi» u V_ 

j>-*- j Dominant character > ' **.^1 ' LJiS ;4*~IL - li* j Jo- 2 * ’> A 


: * Law of Dominance vJ*-U Jii- jj* 4 uA •** J* , « u o 

ji v^-ji »> J*lj (rjJ j* (Homozygous) (JiiaS) ^ Uiic 

•First filial generation (Fi) J> J**l J>! ^ „J y. c > jJ ^ j^i v*Jj ii- 


Incomplete dominance (Intermediate inheritance) 

a ^uji i^ii 1 jy^j >Vi > iU£ u*- i^a- oL*J aJ w ^ oYUJ ^ - 


^ .oL*J jli3 


J«> uA (WW) j>3 .Li^J U-^U ,11*1 ^ (RR) jjll Jj-J <L*1I j*S Ui* X- - 


.(pink) jJH Vjj Wj ^JM* (RW) Fi J jV J*P 
u >—13 Ji *IX- ^ Jp *b _>- ilX- J- ^VJ uVX. J CjVUJI u ** 1 - 

JjjVt tr — < ULi- Ujl 2-^ V- j ^»- ^ >- 

it:t ^F 2 j/ A» J> J*J J>l U» ’ 

:v-J a* y-4 ^ jl ^ j 


1 >*1 aJj : t : j*J iJj 

:U-3 j>£ C W J iT»- <L» Jj 

. ( t-1 ) JLS^LS^liJ > ^ aJj : Jjj T : a>J *Jj 



*J J ^ W* ^Sj >-*s s-iJ ovx-Hj ;iLJ OVX-I J5 >u 


.cii-ii ^ j jd gim f, j/m 
uAi .!> cio i^L. 2- .l> Cii va- *• L-J Jfij J* Jll-j 

.(roan coat) ^JJ •»> M JjV' J*J« Jjd 



ii < 3 j,) ^ 

( J >&1 u> 3 i) JjV> a>™ 

MgndglS Finn Lpw (j.a» of $c&.rygafion) 


:^yfcUJ J J>/fl 0 j 3 s 

t Two contrasting characters U.*U» ,> c ,j c > ji l* 

- J W— . gU-Vl AjJS J c> 0>i J •* J* 

Ji& Jt*3 J^lyU- JX~mt >hjy, ^JjLYI M-J O/JfW JjVl 

' :rv-- 


Monohybrid l*xJ 
Phenotype ;>Ui» 
W» fc'jftn 
US jUJ 


* «/j*j > 0* c jj *->>j 

04 >-l OU, ^1*1 J* 

»>*-» ‘>4 J>-> V >_* Wj ) >^*-j 

^i, ju» Jj^L ^Aiil o^S »i» J£-i j£-*, .Genotype 


s^> 

W- > ^ ^ NLJ ^ JiiJ J>A/> u>U >1 J-, 

:Ji\i <*j*a ^lil W j,l ^ Morgan ^ Drosophila 

•Vestigial J j^. c W *i 
. Normal W>j - 

J-_J u^s, c u*> u-i Jilik- Uw ^1 <ii >V-) ^rS 1 ' ^>*i,- 

o- C jj l_^L i— I Monolybrid ^ *2Ui 

.(Altomorphic charactcrsn 


^ +v 6 ^^>c^ v 8 J >-* C 1 ^ i*— ^ J>E> 

+vg JM ^ * vg J J alleles 


>^fsa 

F, J,Vi J*Ji 


^ Heterozygous 

Second generation f 


vg J>- C l* 

Vg 



J>- C U*. 

% 


V», W* , sjU ^ 














<*Vl, y '<iy liJ< O ^ 

j/. ^.VU. 

•j jjJ J/fl •'■‘r- £- tW Jl*j c y>, Uik. - 

F, ^ J*Ji dj*» W ijJ C J*> '3 - 

i>s J : o-!— J : Jjj! '• J >J V-V 
Ui j* tf*. ^ j 


o-t) *V 



XX 


(F,) JjVi J*J Jjd 
•j JjJ 


XX 



XY 


JjJ r 6 jJ 


XY 

u*J 


^ J>* 

(FO 



,j Jc ujl- 



(HonerTfou) (lleferozygoai) (netcrozygoaa) (Hoaozjgooa) 



Tall Tall Tall Tall Dwarf TaH Tall Tall Dwarf Daarf 

rr TT T» fT * *T n IT M « 


A Crow between ■ taU (TT) and a dwarf (tt) pea plant and tbelr 

•ffiprlngi of PI and P2 generations. 


>n 



iwVlj S» , a^' i3jjl Jc. 

(J-« jail j * J fcjjjtf Qjii) Jlia.’ 0>^ 

Mendel's Second Low 

(The low of independent assortment of genes or random assortment of 

genetic factors) 


C'jjVi J^o-i ; LM ^ O- ^ y j** uak. - 

.J>Vt J*V« y C U.Vt .Id Uu~ ^ ja J>£ 

y-j ^ us ^ > sjL-i-n SIMMS' J. j+,j Jr J^I - 

*-i»A vs jfi, j > o*» ^ oU j>* oil, ^>1, yw ^ 

.yk*i .1 >- 


Parents 


r 'aa/bb ; 'ajiib"" 

phenotype ; Taller I tow ; dworfyeen 


Genotype j all A B 

crossing hybrid 

f 7 V Ui 



Gametes 


AJa f B/b 
AbT AbTaB 'Tab ! 




T- 


A/a 

» "#*#####• * • • 

AB | Ab 


B/b 


ab 


U 



Wj'j <•— &' 3 


Sperm fcgg 



AB 

Ab 

aB 

ab 

AB >-l 

A/A ^ j,,L 

A ' A 

•4 

j* 

A/a j,^ 

V* 

A/J 

•l 

J* 

B/B ^ ^ 

B/b 

v» 

B/B >jiM J 

B/a V*>— 

Ab 

A/A ^ J„L 

A/A j,^ 

> 

A/a j^i. 

A/a V- jJ 

Vk 

• 

B/b ^jaJ 

J- 

b/b ^1 

> 

B/b Vk>-i 

w* >>-i 

aB 

A/a J>k 

W* 

A/a Jjk 

LV 

^ >>H- 

a/a >JP- 

> 

B/B^^ 

B/b 

Vi. 

B'B >jL J 

B/b ^ 

v». 

ab 

J 

A/a Jik 

Vi. 

A/. J* 

* 

^/a ^ jj—l 

a/a 

> 

B/b V' 


B/b ^ 

Vi. 

b/b V 

> 


r : >J J„L 1 J2S ^ >~V' i> >*V Jr>^ .> V-* 4 b tj 

' : r : T : s 


•'—" frV* -r*-~ 3 














j iS'l t liA« 

>> At v * 1 

•Poultry of Cuttle .>»yU y 4 *V' j «-^Uj <~t ^ 'i'x—j - 

<**♦- i >i. .ItfX. rliij jji\j ^ JU JL->J ^-*3 ^.1 ^jS - 

• •>- — JIV» •>- _j» A -A* jUiVW Eugenic's J— ^ ~ 

^ 4-, «A -y >- J >-j» J a — * '^b y U- *W>Vi ^ ,>Ji y C j>Jl J-S 

•V-i Ov^ J» ^ bjf* A>ai 
J! *l?V > J-r^V' ^ A — 3 J-'^I j*, J^V .> vjtiil £ : jj 



I vrniinolo a \ 


.JC |i iAs.' , m-a! ^iid «• j- '4X0- ^jl ^U*ji J» ‘X. -V. a , . '»jc , : <i-. *• , 

JL1> A jLy, ^ y Ji jjJ *h£>2 r »f V^V '<<-6 >-?y 

Phenotyfi* :^>J»:. J i±' 

y w > 3 - j 1 y Jy»X ■*-* >**- J <+*jUJ , <£^ ;a*J AjiU wU-« i-ix y <1-0 y , 

' ' > •-* 


>v» .w j-* *-^iy — ji jWj ^ -lUir j* jftum y 1 

••JfT-i'J*'- > 4 l 


j*b V wi^* jSJ, j*~ii JLJ > yj t jL 1* oA V -W 

^ ^ > >* * U. ^ jiSD > jM 


jA i — u-^i j'^if ^ *— »- A yy w-Ui? > J-i uA 

^4>» J^V JA a, >» jy J'A: .— 

> — * - V > f-y u**- ^-»y y ur* --* -A -» J -*i-^ ! ,y»«H >A! 


j*m ji- j-iJ y ja -i» ^ *. v- ^ y j 

> j:>, ^.yi >. y,^itl^ A J& jnIj rmfi* 



wSn J *„ui jjJi ^ 

^ ^ _;>; ji ^ , vikiJi ja^n «* ^ u_-j ^ j* j&x j* 

jjEl c* t*YL**!i ujl •c d ' Jji ‘2c ,/i-l J^s JS^y 

••^ o*K' 

J-J J* A-3 jJl'.^, .^X3Sf ^ > JSUi J. c Jfr Aii*. aLA. Jfc^jY I Jjilj 


j^jjiK Prokaryotic »> J* ^ Al^l ,> Jp-^' * 

W y* ^ ^YLI ^ ti* -a* uSJ, i^ul v* <** ja J* ;Wj u-i ^ 

if ^ui ^ aLU*. u; jjC J oLu*ji ^ j! jfj ^ ifjbJ <fi^ -a* js 

.yij ~ , ~» 3 . *. J .. iy.j.8 <£ .1 ,j* y .~fj 'J*. jK^ll .‘fUjlT.I 1 ■—■! ^ — .1 

.4 >i- J- ^ia o- Al j‘> 1 > tli J C3J-* •* ^ OL*J J - 

V~ £- ^ - 

•***- ^->->-jjS > fij r*» OVU ^ij - 

<>0J‘J ‘^-4»> **— An j*> 4U»» .ukAW *u* =W t*** .*] **-Yi o-j - 

.UUJ ai*j ^ OU#»J 

J* Aia-ll .J*J JC-J 


<] ^ ^ (^i oi*>? rJ ^ ^ - 

*P .y .Y .e V-j J-X. »> J^ 1 r* x 3 Y J Wi r* *r **j- 

-4 *a 

J^Uj^jHbA rJ. *4*u *B, ^jl) ^ 4 V tA ‘ 

•HbA, <u a 2 p 2 4 

J i- o,Y, o- JA HbF ^ t ^ J** ^ d*y+>^'j - 

•Si ^ 1 ‘W 4> JjY» ^-Yl 

4> i*J UHJ^WI U^J .1^. .U* .UJ J-^- J* *^£ul j - 

J JJ-A'lj -^X— I a^-J ^ i^.j, u,.^ >^X j ’«♦-— 

‘V -* 5 u* CjyUyijfi* j-i jjt J AJij .Jj, ^ *-ii- 4 > 

l^. ^..» > LJ Ua^sI, y .p ti-L. v^jHj 


^ ir 



j s*— fri j &jjj fjc. if j*. 


Sex-linked gene 

^ Y .X V^* ou^jjii > u,— 1> ol*j £** - 
color blindness ^ j •Hemophilia J- fi— - 1 - 

. ( r-n ) Jii LS recessive ^ 

^ ^ ^ oao ^ jijWi u^y> *>3 - 

j>-tt ^ >i» oP >» jjl M \ . 


•X je y>*~ ^ jy so** j j- Jj hmhW 

F, JjYI oU -Ij- UJF e- X .Ui Jj* ji j* UN C** ^ tip - 

,iik_J U-J y l*J •!*» *1 jW t Olj ^*25 

^— » ..!>-> ^ F, **3 J*J ^U» JSi ^ m F. JjV J** a> c jl> «jj - 

.•Li* cii >V» jjSJ .»>- j*e Cjj jjiJ 

jjiU *> (.Li*J) <*— * >1*, Jf?J b* .L-* ^ ^1 .H2U >Ji5 V J 

ui-3 uA ^ W- vYI J *JjB ^ Ui-JB yj-a ^ f V> uj£ ^ J-tfi ^ ,>j - 

•v^ * ou#i J . JjN» ^ u~~ jV jSfl 
Y-*. wltf JVjVi u-» oA ^ ^ y vS'» uAL^- 

jo-*- ,-i.Vlj j~Vl oP U> uA .^Yij W ukjB a- “ 

■Jj^ ^ ^ ^ uAA *-s > > J+j> j Atf*. 

• J> ^ J« •*-* *> Jj* ^ •** Oj^ Uii* " 

s/~! t»jM V-* J J** Hemophilia Wj** J ^ ii-u-J- 

:U* g>>-^ a- c^> Aiaj 
Hemophilia A I Wj*** (') 

•UJbJ J O-U* <W^ jj£5 

Hemophilia B :s.V^>^(i) 

•u>vi y ^ji ^ 4>-w ujS= ^ 


Mi 



J *♦— & 1 J nA* VjJ' 


Sex Determination 

<-*> ^ r-^ *.jfc ^ jij ou i> i> »>►> -v^ >^ 

.(^J»VI Vi-i) «*3 > ffiji -A- (AJI JU->- 

f>— >•>£ *y*i N>-» tUj** l> uf*j» > ii>^ aU J gijJ ^JU ^j - 

•>V‘ u«jpJ a* *>-** .>->*,>> li» *jh Vj W->*j>* 4JJ VM 

*— ■ -*>) *^>-*0 i - i i* J e- V 1 — ! r>->* #> J 6 ^ u^j^ i-J > ^ - 

•^<v~ 

*— *>) -wj ^H>4 £- JLjjl r yyjjfiM »i» *-•»* ^il J gl^ Ui^ - 

:(^4J l£U3) -IV4I <> rfli4j - 
•Hcterogamctic males a*L£- jl ^jSi ^ , (') 

•Heierugumctic females ajLSm ^ jl UU** _> cAk^t* ( T ) 


aiA-.-H jjt .-JU ; J^n 

Heterogametic males 

Jj Y ^>'j X v-v jjS v*- ^ v-** ^ j - 

jv^i X <-^>4 £- X j >uJ J jjSrf* X U^I f ^ •* ^ j**-* 1 »j* 

•Jy—t* * L"* Homogametic female <-*»!• jl jl A-4-k .i* , XX ^ 

^iWgaJujSoijligflj oAjXYcAiiciiMX 

•Hctcrogamctcs male j/u ) <#Li- 
iLJ >J iiSii- ikbj ^L4-j > JjSS £l> 

V ^ 

(XX-XO) = £*- 

>*.* ^ «j ju 

,1 V* ^1 (XX) X ^ ^ J*- Jfa J *> 

•Homogametic female 



W* J Wfl J Sjkfl rt. ^jL-_ 

j* ^ (XO) <3 >j, ja* 3 >v» > jJj >■ ^ >J &» 

.Heterogametic male jl -J-S^ 
(XX-XY) £*- 
J- CW J-Tj j Ikj 

^ -» XX o-±> vi J ~ 1 ^ «Jfoj - 

Homogametic female «-**!. J J 2 Homomorphic x chromosomes 

v- ^ ( >- l >aXY> 4i» >sa Uj - 

.Homogametic female 

•cl>* 

r>— >- j> J* vi ^ e- X tyrxt vi>* J.** ^ 'jJi “ 

Homogametic XX* JJ gftU jjS* L-,1 X ^ 
***-*** {ji_j o» X Y J 6 ’ «J>^ O iJ - 

Heterogometic male jt jAj XY ijfc 


4jL&JI j/- vJLfci^ 

Heterogametic Females 

Jkl £ ^vhY ^ Z. W a >1 U > JU N*-=- jrl j* - 

t »^yi .k fj ^ . >a ,> WJ t ty5fij t >i k ,> 

(ZO-ZZ) jle>-’ 

-£»>■ J ,>* > t> J Ik J^JU - 

j\ ^-ic jy^ij 1*1 W v> 7. j^lj t>" ’■“ v> v/^J “ 

Heterogometic female k** ^-ij (TO) j— -j >cl 
}'**** + uAj 77, u»j~yj* > vi>* V Jjfc “ 

•Homogametic male 
(ZW-ZZ) 

. jjA* j v^I J JP J JL-Vl ) o*i j t J* - 


^ u*jZW > ^ vi>^ 4*, W >Yij ^JjZyaJ fj -j.j> > Jti\ - 


Heterogametic female o^ 




.Wflj j s 3 ^ 


V O-i- ji ZZ -0 7. £ >J > l — - 

•Homogametic male >*xi' 

i«jiU 0- ^ ^j-j-jj* fc'V* Ai^kJ jj-l 

:«/** yk* >-. 

Barr body v i, *— * *^- > ( ' ) 

^ fc*-S jSb ^»jS ^ ^ > AJI W^ S*-lj- 

.jW jjSii u^kki:! ^s? > V— » W*n 

- a P j> *•-»>• ^»- 

j* j imerphase nucleus » >i< ^ y*J»» W 


^ **— 

(Y ji X) ykkL 4--UJ ^lk*ji >* fJiii-1 <k-i* (») 

_-uJ' j-*?- i-ki *jU y*, Avidtn Biotin ji*. j*aV uu Ua*i— 

J £ >. Y J X y~*J ^*- ^r*->i3 probe 


C hromosomal analysis : s*y-y jjL ^-'jr( r ) 

•Karyotype Jh>» _« 




Black BH Splashed while bb 



Blue Bb 


A monohvhrUI cross between black and splashed while Andalusian 
fowl showing the Incomplete dominance. 


' tA 



J sjii» WjJ i*V_ 



Recessive 

ao hair 

Recessive 



Dominaol 


hair 


dark hair 
Crackles 
dimples 


& m 



Dominant 


Dominant 




blond hair 
no Crackles 
no dimples 



Recessive 


P 

Recessive 


Certain abnormal recessive and dominant characters of man 



